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Objective: The purpose of this study was to develop the Japanese version of the Postpartum Bonding Question-
naire (PBQ) to gather data on Japanese mothers for comparison with other cultures and to examine the scale
structure of the PBQ among Japanese mothers.
Methods:We administered the PBQ to a cross-section of 244 mothers 4 weeks after delivery and again 2 weeks
later to 199 mothers as a retest to examine reliability. We used exploratory factor analysis to evaluate the factor
structure of the PBQ. Correlationswith theMother-to-Infant Bonding Scale (MIBS), theMaternal Attachment In-
ventory (MAI), Edinburgh Postnatal Depression Scale (EPDS), and sociodemographic variables were calculated
for validation.
Results: The 14-item version of the PBQ extracted by exploratory analysis consisted of four factors: ‘impaired
bonding’, ‘rejection and anger’, ‘anxiety about care’, and ‘lack of affection’. We found signiﬁcant correlations of
the total scores of the PBQ and the 14-item version of the PBQ positively with the MIBS and negatively with
the MAI. Moderate signiﬁcant correlations with total scores were also found with the EPDS. Total scores for
primiparous and depressed mothers were higher than those for multiparous mothers and mothers without
depression.
Conclusion: The results of this study demonstrated the reliability and validity of the PBQ and the 14-item version
of the PBQ in Japanese mothers 4 weeks after delivery.© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
The relationship between mothers and infants is recognized as im-
portant for both infant cognitive and behavioral development and ma-
ternal mental health. Bowlby [1,2] developed the ‘attachment theory’
to explain why children suffered both physically and psychologically
when separated from their mothers. Ainsworth and Bell [3] demon-
strated this theory by using the Strange Situation Procedure to observe
the attachment patterns of infants. On the other hand,maternal feelings
toward the fetus or infant have also been referred to as ‘attachment’ and
measurement scales have been developed [4–9]. In the 2000s, confusion
over the term ‘attachment’ provoked controversy among researchers
leading to the following clariﬁcation: the infant's feelings toward the
mother refer to ‘attachment’, and the mother's feelings toward her in-
fant refer to ‘bonding’ [10,11]. However, in contrast to ‘attachment’, aNursing, Graduate School of
es and Nursing, University of
pan. Tel.: +81 3 5841 3556;
beppu).
. This is an open access article undercommon measure of ‘bonding’ among researchers has yet to be
established.
Brockington et al. [12] developed the concept of the bonding disor-
der and the Postpartum Bonding Questionnaire (PBQ) consisted of 25
items as a screening instrument for bonding disorders. Clinical
validation of the questionnaire for screening of bonding disorders was
established by setting a threshold for each scale [13]. Brockington
et al. [14,15] emphasized that bonding disorders were only one type
of many emotional disorders that could arise in mothers during the
postpartum period and that although bonding disorders and
depression are reportedly moderately correlated, these disorders are
not always a comorbidity of depression [13].
Brockington commented that therewas room to improve the PBQ. In
subsequent research, using the German version of the PBQ, Reck et al.
[16] examined the validity of the scale structure of the PBQ with princi-
pal component analysis, and suggested a 16-item version of the PBQ
consisting of one main component: ‘impaired bonding’. In the UK,
Wittkowski et al. [17] examined the factor structure of the PBQwith ex-
ploratory factor analysis, and suggested a 22-item version of the PBQ
consisting of three factors: ‘maternal emotional response (factor 1)’,
‘anger or irritability towards baby (factor 2)’, and ‘anxiety about childthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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est in the PBQ has been to provoke controversy over its scale structure.
At almost the same time as the PBQ was developed, Kumar [10] de-
veloped the Mother-to-Infant Bonding Questionnaire (MIBQ), which
uses self-reports to assess the severity of bonding disorders in postpar-
tumwomenwithmental health issues on aﬁve-grade scale from ‘strong
affection’ to ‘extreme disorder’. Taylor et al. [11] then developed the
Mother-to-Infant Bonding Scale (MIBS), which consists of eight adjec-
tives (loving, resentful, neutral or felt nothing, joyful, dislike, protective,
disappointed, and aggressive) by adapting Kumar'sMIBQ. TheMIBSwas
soon after modiﬁed by Kumar's colleague Marks, which resulted in the
addition of two adjectives (possessive and scared or panicky) for a
total of ten items [18].
Although both the PBQ and theMIBSmeasure the spectrumof bond-
ing disorders and have been found to be moderately associated with
each other [19,20], there are some conceptual differences between
them. One difference was that Brockington included ‘infant-focused
anxiety’, which was a subscale of the PBQ, as a criterion of bonding dis-
orders. ‘Infant-focused anxiety’ was deﬁned as anxious feelings report-
ed by the mother ranging from mild anxiety occurring particularly
when alonewith her infant to severe anxiety leading to reduced contact
with her infant. Another difference was that Brockington also included
‘risk of abuse’ as a subscale to screen for the possibility of abuse.
In Japan, the number of child abuse [21] in 2013 was reported as
737,651. The number of reports increases annually, so perinatal health
care providers are exploring the tool of contributing to perinatal mental
health and child abuse prevention [21,22]. The PBQ could be useful in
assessing amother's emotional feelings toward her baby in clinical situ-
ations. The purpose of this studywas to develop the Japanese version of
the PBQwith demonstrated reliability and validity, to examine the scale
structure of the PBQ among Japanese mothers, and to gather data on
Japanese mothers for comparison with other cultures.
Materials and methods
This was a cross-sectional study with additional retesting to exam-
ine the reliability of the Japanese version of the PBQ. Between August
and December 2012, 300motherswho had given birth at local obstetric
hospitals in an urban area in Kyushu, Japan, and were undergoing a
health checkup 4 weeks after delivery were recruited for this study
(Time 1). The Institutional Review Boards of all participating institutes
approved the study, and written informed consent was obtained from
all participating mothers. Inclusion criteria were women N20 years old
and infants with a normal gestational period and a birth weight of
2500–4000 g.Womenwho gave birth to twins or hadmedical problems
were excluded. A total of 244 mothers were given the following self-
rating questionnaires at Time 1: the PBQ, the MIBS [18], the Maternal
Attachment Inventory (MAI) [7,23], and the Edinburgh Postnatal De-
pression Scale (EPDS) [24,25]. Questionnaireswere completed at partic-
ipating obstetrics clinics in a space where privacy was assured or their
home, and reterned to the researcher. Two weeks after Time 1, the
same questionnaires were re-sented to the mothers' homes (Time 2);
thesewere completed at home and returned to the researchers. In addi-
tion to completing the questionnaires, each participant also provided
sociodemographic data such as age, number of children, marital status,
economical status, educational level, and employment status at Time 1.
PBQ
The PBQ [13] consists of 25 items divided into four scales: ‘impaired
bonding’ (12 items), ‘rejection and anger’ (seven items), ‘anxiety about
care’ (four items), and ‘risk of abuse’ (two items) (Table A.1). Each item
is followed by a six-point Likert scale ranging from ‘always” (0) to
‘never’ (5). When the statement reﬂects a positive emotion or attitude,
the scoring is reversed. Higher scores reﬂect a problematic mother-to-
infant bond.Development of the Japanese version of the PBQ
Permission to develop the Japanese version of the PBQ was obtained
from Brockington, the author of the original PBQ. A Japanese translator
with a PhD translated the PBQ into Japanese. Subsequently, a native En-
glish speaker proﬁcient in Japanese back-translated the Japanese version
into English while blinded to the original English PBQ. Brockington
reviewed this back-translated version for conceptual and linguistic equiv-
alence. We modiﬁed some expressions and completed the Japanese ver-
sion of the PBQ with the original author's approval.
MIBS
TheMIBS [11,18] consists of questions using ten adjectives to assess
the mother-to-infant bond, each followed by a four-point Likert scale
ranging from ‘very much’ (0) to ‘not at all’ (3). When the adjective re-
ﬂects a positive emotional response, the scoring is reversed. Higher
scores indicate a problematic mother-to-infant bond. The Japanese ver-
sion of theMIBS was developed by Yoshida et al. [18], and internal con-
sistency is 0.71 at up to 4months after delivery. The internal consistency
in the current study was 0.60.
MAI
TheMAI [7] is used to assessmaternal feelings of affection. It consists
of 26 items, each followed by a four-point Likert scale ranging from ‘al-
most always’ (4) to ‘almost never’ (1). The adjectives reﬂect the
mother's feelings of affection toward her baby, with higher scores indi-
cating a greater degree of affection. The Japanese version of theMAIwas
developed by Nakajima et al. [23], and internal consistency is 0.92 at 4
weeks after delivery. The internal consistency in the current study was
0.91.
EPDS
The EPDS [24] is an internationally established instrument used to
screen for depressive symptoms in postnatal mothers. The EPDS com-
prises ten items with responses rated on a four-point (0–3) scale. The
Japanese version of the EPDS was developed by Okano et al. [25]. Inter-
nal consistencies are 0.67 and 0.74 at 1 and 3 months after delivery, re-
spectively. We adopted the threshold of a score of ≥9 for detecting a
probable diagnosis of depression, as suggested by Yamashita et al.
[26]. The internal consistency in the current study was 0.78.
Statistical analysis
We conﬁrmed the distribution of data using the Shapiro–Wilks test.
Internal consistency was calculated with Cronbach's alpha values. Test–
retest reliability was examined with Spearman's rank correlation coefﬁ-
cients andWilcoxon's test. For validity, associations among theMIBS, the
MAI, the EPDS, and the PBQ scores were examined using Spearman's
rank correlation coefﬁcients. We deﬁned correlation coefﬁcients of
b0.3 as slight, 0.3 to b0.5 as moderate, and ≥0.5 as high [27]. When
theMIBS and the PBQwere positively associated, we considered conver-
gent validity to be demonstrated. When the MAI and the PBQ showed
negative association, we considered the discriminant validity to be dem-
onstrated. When the EPDS and the PBQ were associated, we considered
the criterion-related validity to be demonstrated. For known-groups va-
lidity, we compared the scores of primiparous andmultiparousmothers,
and of mothers with depression and without depression, using Mann–
WhitneyU-tests, and Cohen's d [27].When the PBQ score of primiparous
mothers was higher than that of multiparous mothers, and the score of
mothers with depression was higher than that of mothers without de-
pression, we considered the known-groups validity to be demonstrated.
Weused exploratory factor analysis for the scale structure of the PBQ
instead of principal component analysis by the method of weighted
Table 2
Distribution of the Japanese version of the PBQ and the 14-item Japanese version of the
PBQ.
Mean SD Min. Max.
Japanese version of the PBQ
Total 9.91 8.044 0 38
Scale 1 Impaired bonding 4.96 4.457 0 22
Scale 2 Rejection and anger 1.68 2.365 0 10
Scale 3 Anxiety about care 3.00 2.580 0 15
Scale 4 Risk of abuse 0 0 0 0
14-item Japanese version of the PBQ
Total 6.09 5.227 0 23
Factor 1 Impaired bonding 4.59 4.242 0 19
Factor 2 Rejection and anger 0.18 0.644 0 5
Factor 3 Anxiety about care 0.50 1.117 0 6
Factor 4 Lack of affection 0.86 1.673 0 11
PBQ: Postpartum Bonding Questionnaire; SD: standard deviation.
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bonding disorders would be the aggregates of the factors of the moth-
er–infant relationship disorder as analyzed by factor analysis rather
than the addition of components of the mother–infant relationship dis-
order as analyzed by principal component analysis. The criterion for
adopting items was a factor loading value of N0.35. All statistical analy-
ses were carried out using SPSS software, version 21.0 (IBM Corpora-
tion, New York, NY, USA), and p b 0.05 was considered statistically
signiﬁcant.
Results
Of the 300 mothers recruited, 292 agreed to participate in this study. A total of 281
mothers (93.7%) returned questionnaires at Time 1, and 244 questionnaires (81.3%)
were fully completed. The average number of days after delivery of these 244 women
was 32.21 (SD = 2.144). A total 212 mothers (70.7%) returned questionnaires at Time 2,
and 199 questionnaires (66.3%) were fully completed. The participants' characteristics
are shown in Table 1.
The PBQ
The total scores of the PBQ did not have normal distributions (p b 0.01). A statistical
summary of the PBQ is shown in Table 2.
At Time 1, the estimated internal consistency of the PBQ was alpha = 0.842.
Cronbach's alpha estimates for the four factors of the PBQ are shown in Table 3. The
alpha estimates for ‘risk of abuse’ could not be calculated because the range of the two
items in this scale was zero (although they were scored at Time 2) (Table 3).
There were no signiﬁcant differences in the total score and subscale scores of the PBQ
at Time 1 between the group that completed only the Time 1 questionnaire (n=45) and
the group that completed both the Time 1 and Time 2 questionnaires (n= 199).
Spearman's rank correlation coefﬁcients of the total scores of the PBQ at Time 1 and
Time 2 were highly correlated. The ‘impaired bonding’ scores were highly correlated,
and there were no signiﬁcant differences between Time 1 and Time 2. For ‘rejection and
anger’, Spearman's rank correlation coefﬁcient was slight, and the means were not signif-
icantly different at Time1 and Time 2. For ‘anxiety about care’, Spearman's rank correlation
coefﬁcientwas high at Time 1 and Time 2, but themean score of the retestwas signiﬁcant-
ly lower than that of Time 1 (Table 3).
Correlations between the PBQ and the MIBS and the MAI
The PBQ total score was signiﬁcantly positively highly correlated with the MIBS total
score andnegatively highlywith theMAI total score. The ‘impaired bonding’ scorewas sig-
niﬁcantly positively highly correlatedwith theMIBS total score andnegativelymoderately
correlated with the MAI total score. The ‘rejection and anger’ score was positively moder-
ately correlated with the MIBS total score and was negatively slightly correlated with theTable 1
Characteristics of all 244 mothers who participated in this study.
Mean SD
Age (years) 30.57 4.67
Number of children 1.81 0.85
n %
Delivery style
Vaginal birth 217 88.9
Cesarean section 27 11
Marital status
Single 4 1.6
Cohabitating 6 2.5
Married 230 94.3
Divorced 4 1.6
Economic status
High 17 7
Relatively high 145 59.4
Relatively low 70 28.7
Low 12 4.9
Years of education
Secondary 18 7.4
Tertiary 69 28.3
Above 12 years 157 64.4
Employment
Unemployed 164 67.2
Part-time 13 5.3
Full-time 67 27.5
SD: standard deviation.MAI total score. The ‘anxiety about care’ score was positively moderately correlated with
the MIBS total score and negatively moderately with the MAI total score (Table 4).
Correlations between the PBQ and the EPDS
The EPDS total score was signiﬁcantly highly correlated with the PBQ total score and
with the ‘impaired bonding’ score, moderately correlated with the ‘anxiety about care’
score and not correlated with the ‘rejection and anger’ score. All mothers who completed
the PBQ were classiﬁed as with depression (EPDS ≥ 9, n = 19) or without depression
(EPDS b 8,n=225).Means and standarddeviations of the PBQ scaleswere calculated sep-
arately for the mothers with and without depression and higher values were seen in the
mothers with depression. As shown by Cohen's d values, the EPDS score had a large effect
on the PBQ total score. The EPDS score had a large effect on ‘impaired bonding’ and ‘anx-
iety about care’, and a small effect on ‘rejection and anger’ score (Table 5).
Sociodemographic data
The PBQ total score for primiparous mothers was signiﬁcantly higher than that for
multiparous mothers. The ‘impaired bonding’ and ‘anxiety about care’ scores for primipa-
rousmothers were signiﬁcantly higher than those for multiparousmothers. The ‘rejection
and anger’ scores were not different between primiparous and multiparous mothers
(Table 6). There were no signiﬁcant associations between other sociodemographic data
and PBQ scores.
Exploratory factor analyses
During the ﬁrst exploratory factor analysis, four items (items 3, 6, 17, 23) were delet-
ed. During the second and third analyses, two (items 5, 25) and three (items 1, 11, 22)
items were deleted, respectively. At the fourth and ﬁnal examination, four factors
consisting of 14 items remained (Table 7). Three of the four factors in the 14-item version
of the PBQwere named following the original 25-itemversion of the PBQwith only ‘lack of
affection’ (factor 4) having a different name (Tables A.1 and A.2). Further analyses were
performed using the 14-item version of PBQ (PBQ-14) extracted from the original PBQ.
The PBQ-14
The total scores of the PBQ-14 did not have normal distributions (p b 0.01). A statisti-
cal summary of the PBQ-14 is shown in Table 2. The estimated internal consistency of the
PBQ-14 was alpha = 0.806. Estimates for the four factors of the PBQ-14 are shown in
Table 3. There were also no signiﬁcant differences in the total score and scale scores of
the PBQ-14 at Time 1 between the group that completed only the Time 1 questionnaire
(n = 45) and the group that completed both the Time 1 and Time 2 questionnaires
(n = 199). Spearman's rank correlation coefﬁcients of the total scores of the PBQ-14 at
Time 1 and Time 2 were highly correlated. Scores of ‘impaired bonding’ and ‘anxiety
about care’ were highly correlated, and ‘rejection and anger’ were moderately correlated
at Time 1 and Time 2, and there were no signiﬁcant differences at Time 1 and Time 2.
For ‘lack of affection’, Spearman's rank correlation coefﬁcientwas high, but therewas a sig-
niﬁcant difference in the means between Time 1 and Time 2 (Table 3).
Correlations between the PBQ-14 and the MIBS and the MAI
The total score of the PBQ-14 was signiﬁcantly positively highly correlated with the
MIBS total score and negatively moderately correlated with the MAI total score. The
score for ‘impaired bonding’ was signiﬁcantly positively highly correlated with the MIBS
total score and negatively moderately correlated with the MAI total score. The ‘rejection
and anger’ score was positively moderately correlated with the MIBS total score and
negatively slightly correlated with the MAI total score. The ‘anxiety about care’ score
was positively moderately correlated with the MIBS total score and negatively slightly
correlatedwith theMAI total score. The ‘lack of affection’ score was positively moderately
Table 3
Reliability of the Japanese version of the PBQ and the 14-item Japanese version of the PBQ.
Japanese version of the PBQ
Time 1 Time 2 Wilcoxon's test Spearman's rank correlation coefﬁcient
Cronbach's α Mean SD 95% CI Mean SD 95% CI
Total 0.842 10.21 8.205 9.02–11.4 9.12 7.591 8.02–10.22 * 0.775**
Scale 1: Impaired bonding 0.757 5.14 4.529 4.48–5.80 4.80 4.068 4.21–5.39 n.s. 0.753**
Scale 2: Rejection and anger 0.560 1.75 2.426 1.40–2.10 1.83 2.301 1.50–2.17 n.s. 0.148**
Scale 3: Anxiety about care 0.643 3.02 2.582 2.64–3.39 2.48 2.483 2.12–2.84 ** 0.709**
Scale 4: Risk of abuse 0 0 0 0–0 0.01 0.104 0.00–0.03 n.s. –
14-item Japanese version of the PBQ
Test 1 Retest Wilcoxon's test Spearman's rank correlation coefﬁcient
Cronbach's α Mean SD 95% CI Mean SD 95% CI
Total 0.806 6.34 5.39 5.56–7.12 5.39 4.736 4.71–6.08 ** 0.712**
Factor 1: Impaired bonding 0.819 4.77 4.314 4.15–5.40 4.48 3.827 3.93–5.04 n.s. 0.746**
Factor 2: Rejection and anger 0.658 0.19 0.695 0.09–0.30 0.14 0.530 0.06–0.21 n.s. 0.490**
Factor 3: Anxiety about care 0.499 0.49 1.147 0.32–0.65 0.43 1.145 0.26–0.59 n.s. 0.571**
Factor 4: Lack of affection 0.583 0.94 1.756 0.68–1.19 0.51 1.079 0.35–0.66 ** 0.665**
*p b 0.05. **p b 0.01.
n.s.: not signiﬁcant; PBQ: Postpartum Bonding Questionnaire; SD: standard deviation; 95% CI: 95% conﬁdence interval.
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score (Table 4).
Correlations between the PBQ-14 and the EPDS
The EPDS total score was signiﬁcantly highly correlated with the total score of the
PBQ-14 and the ‘impaired bonding’ score, moderately correlated with the ‘anxiety about
care’, and slightly correlated with the ‘rejection and anger’ and ‘lack of affection’ scores.
Means and standard deviations of the PBQ-14 factors were calculated separately for
mothers with and without depression, and higher values were seen in the mothers with
depression. Cohen's d values demonstrated that the EPDS score had a large effect on the
total score of the PBQ-14. The EPDS scorehad a large effect on ‘impairedbonding’ and ‘anx-
iety about care’ score, and a small effect on ‘rejection and anger’ and ‘lack of affection’ score
(Table 5).
Sociodemographic data and the PBQ-14
The total score of the PBQ-14 for primiparous mothers was signiﬁcantly higher than
for multiparous mothers. ‘Impaired bonding’ and ‘anxiety about care’ scores were signiﬁ-
cantly higher for primiparous than formultiparousmothers, whereas ‘rejection and anger’
and ‘lack of affection’ scores were not different between primiparous and multiparous
mothers (Table 6). There were no signiﬁcant associations between other sociodemographic
data and the scores of the PBQ-14.
Discussion
In this study, we demonstrated the reliability and validity of the PBQ
with Japanesemothers 4 weeks after delivery. The PBQ-14 that resulted
from exploratory factor analysis also demonstrated reliability and valid-
ity with Japanese mothers 4 weeks after delivery; it is also consistent
with the different scale structures of the PBQ in other languages. The
classiﬁcation of the concept of bonding surrounding mothers could be
dependent on culture.Table 4
Spearman's correlations between the Japanese version of the PBQ and the 14-item Japanese ve
Japanese version of the PBQ
Total Scale 1 Scale 2 Scale 3 Scale 4
Impaired
bonding
Rejection and
anger
Anxiety about
care
Risk of
abuse
MIBS 0.675** 0.604** 0.315** 0.480** –
MAI −0.531** −0.483** −0.140* −0.380** –
Values are Spearman's rank correlation coefﬁcients.
*p b 0.05. **p b 0.01.
MAI: Maternal Attachment Inventory; MIBS: Mother-to-Infant Bonding Scale; PBQ: PostpartumSince all participants in this studywerewomenwhohad given birth,
the mean number of children (1.8) was relatively higher than the 2011
total fertility rate for Japan (1.4) [29]. The percentage of cesarean sec-
tions among participants (11.0%) was lower than the 2011 average
rate (19.2%) in Japan [30], as was the rate of depression (7.8% vs. 16–
20%, respectively) [31,32]; this is most likely because the facilities that
participated in our study treat low-risk deliveries only. Despite these
slight differences, we believe that our study population represents the
actual situation of bonding in Japanese mothers who deliver near-
term, healthy babies since the age range of the participants covered
nearly the full fertility period and because the Japanese are a single
race and culture with similar child-raising practices throughout the
country.
There were three differences in the scale structure between the PBQ
and the PBQ-14. First, ‘risk of abuse’ (scale 4 of the Japanese version of
the PBQ) was not included in the PBQ-14. Because the range of the
two items in this scale was zero in the ﬁrst test, these items could not
be included in the analysis. However, these two items may be clinically
meaningful because thereweremotherswho showed a positive score in
the retest for these two items. Second, there were differences in use of
the terms ‘angry’ and ‘resent’ between the PBQ and the PBQ-14. The
item ‘angry’ belonged to ‘rejection and anger’ in the PBQ, but after the
exploratory factor analysis, ‘angry’ was included in ‘impaired bonding’
in the PBQ-14. Similarly, the term ‘resent’ belonged to ‘impaired bond-
ing’ in the PBQ but was included in ‘rejection and anger’ in the PBQ-14
after the exploratory factor analysis. Although the meanings of these
two words are very similar in Japanese, the word ‘angry’ expresses
more commonplace feelings which could belong to ‘impaired bonding’,
whereas the word ‘resent’ expresses more pathological feelings which
could belong to ‘rejection and anger’.We assumed that these differencesrsion of the PBQ and the MIBS and MAI.
14-item Japanese version of the PBQ
Total Factor 1 Factor 2 Factor 3 Factor 4
Impaired
bonding
Rejection and
anger
Anxiety about
care
Lack of
affection
0.589** 0.567** 0.300** 0.377** 0.383**
−0.465** −0.408** −0.178** −0.272** −0.544**
Bonding Questionnaire.
Table 5
Relationship between EPDS and the Japanese version of the PBQ and the 14-item Japanese version of the PBQ.
Japanese version of the PBQ 14-item Japanese version of the PBQ
Total Scale 1 Scale 2 Scale 3 Scale 4 Total Factor 1 Factor 2 Factor 3 Factor 4
Impaired
bonding
Rejection and
anger
Anxiety about
care
Risk of
abuse
Impaired
bonding
Rejection and
anger
Anxiety about
care
Lack of
affection
EPDS 0.559** 0.520** 0.051 0.482** – 0.500** 0.514** 0.216** 0.389** 0.208**
Without depression, n= 225 8.98 ± 7.20 4.48 ± 4.13 1.66 ± 2.37 2.73 ± 2.22 – 5.51 ± 4.78 4.14 ± 3.93 0.16 ± 0.61 0.39 ± 0.92 0.80 ± 1.67
With depression, n= 19 20.89 ± 9.3 10.68 ± 4.3 1.89 ± 2.30 6.16 ± 4.14 – 12.95 ± 5.6 9.95 ± 4.22 0.47 ± 0.90 1.79 ± 2.12 1.47 ± 1.65
Cohen's d 1.62 1.50 0.10 1.40 – 1.54 1.48 0.49 1.33 0.40
Values are Spearman's rank correlation coefﬁcients ± standard deviation.
*p b 0.05. **p b 0.01.
EPDS: Edinburgh Postnatal Depressive Scale; PBQ: Postpartum Bonding Questionnaire.
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third difference concerned ‘lack of affection’ in the PBQ-14. All items ex-
pressing affection, which were negative emotional responses with re-
versed scoring, were compiled in factor 4 of the PBQ-14 by
exploratory analysis. This factor was negatively highly correlated with
theMAI, which ensured that ‘lack of affection’ negativelymeasured feel-
ings of affection. This tendency was also apparent in the Japanese ver-
sion of the MIBS [18]. This extraction might be unique to Japanese
mothers because these tendencies were not observed in mothers in
Western cultures [12,17]. Japanesemothers could be affected by the so-
ciety they live in, which continues to idealize the ‘mother’ and the con-
cept of ‘motherhood’, and feel that they should have a ‘desire to care for
young children’ [33].We regarded the difﬁculty of havingmaternal feel-
ings of affection toward one's infant as a bonding disorder consistent
with Kumar's [10] absence of affection as a criterion of bonding
disorders.
Some characteristics of the PBQ and the PBQ-14 were revealed by
our analysis. The EPDS correlated moderately with the total scores and
the scores of ‘impaired bonding’ and ‘anxiety about care’ in both the
PBQ and the PBQ-14 but did not correlate with ‘rejection and anger’. Al-
though ‘rejection and anger’ are very negative feelings that could be
linked to neglect or other forms of abuse, these feelings were not asso-
ciated with depression. These results were in agreement with
Brockington's suggestion that bonding disorders are not always comor-
bidwith depression. On the other hand, the scores of ‘impaired bonding’
and ‘anxiety about care’ in both the PBQ and the PBQ-14 for primiparous
mothers were signiﬁcantly higher than those for multiparous mothers,
while there was no difference in the scores of ‘rejection and anger’ be-
tween primiparous and multiparous mothers. Feelings of ‘impaired
bonding’ and ‘anxiety about care’ could arise in new mothers because
theymay have trouble identifying themselves asmothers and therefore
have anxiety about how to care for their babies. Feelings of ‘rejection
and anger’ could escalate beyond commonplace feelings of frustration
that most mothers experience in daily life with their baby. However,
the correlations of ‘rejection and anger’ between Time 1 and Time 2 in
both the PBQ and the PBQ-14 were low, although these differences
were not signiﬁcant. The lack of a consistent trend over a 2-week period
might be because feelings of ‘rejection and anger’ are highly variable
and based on the mother's situation at a speciﬁc point in time. TheseTable 6
Differences between the Japanese version of the PBQ and 14-item Japanese version of the PBQ
Japanese version of the PBQ
Total Scale 1 Scale 2 Scale 3 S
Impaired
bonding
Rejection and
anger
Anxiety about
care
R
a
Primiparous, n= 102 12.84 ± 8.9 6.22 ± 4.87 1.70 ± 2.44 4.22 ± 3.02 –
Multiparous, n= 142 7.80 ± 6.60 4.06 ± 3.91 1.66 ± 2.32 2.13 ± 1.76 –
Mann–Whitney U 4661.5** 5283.5** 6948 3842** –
*p b 0.05. **p b 0.01.
PBQ: Postpartum Bonding Questionnaire.results indicate that it might be difﬁcult to identify mothers who
might abuse their babies because of feelings of ‘rejection and anger’
and this is made more difﬁcult as depression, number of children, or
the temporary absence of feelings of ‘rejection and anger’may not affect
it.
The ‘anxiety about care’ score in the PBQ at Time 2 was signiﬁcantly
lower than that of Time 1, but there was no difference in ‘anxiety about
care’ between tests in the PBQ-14. These results suggest that ‘anxiety
about care’ in the PBQ covered both the anxiety that could be gradually
improved and that which could persist, while ‘anxiety about care’ in the
PBQ-14 covered persistent anxiety only. This persistent anxiety might
arise from internal causes in the mother and is different from the anxiety
associated with a lack of parenting knowledge and experience. It is well
known that the mental health of the mother inﬂuences the early moth-
er–infant relationship and interactions [16,34]; therefore, our results sup-
port ‘anxiety about care’ as included in the PBQ and more exclusively in
the PBQ-14 was one of the bonding disorder because ‘anxiety about
care’ includes persistent anxiety that could arise from internal causes in
mothers.
Clinical applications
The PBQ could be useful for clinical assessments such as assessing
the risk of abuse, while the PBQ-14 could be useful for clinical research
on the bonding disorders of ‘impaired bonding’, ‘rejection and anger’,
‘anxiety about care’, and ‘lack of affection’.In future research, we
would like to introduce the use of both the PBQ and the PBQ-14.
Limitations
Because all participants were Japanese and at 4 weeks after delivery,
our results may not apply to mothers in other cultures or in different
postpartum periods. Also, only mothers with stable health and babies
without medical problems participated, so the results may not apply
to high-risk mothers and high-risk infants. Also, we did not adopt
Brockington's threshold in our study because the threshold for
Japanese mothers could differ from that of Western mothers, just as
the EPDS threshold was different between Japanese and Western
mothers [25,26]. It is important to examine the threshold in Japanesescores in primiparous and multiparous mothers.
14-item Japanese version of the PBQ
cale 4 Total Factor 1 Factor 2 Factor 3 Factor 4
isk of
buse
Impaired
bonding
Rejection and
anger
Anxiety about
care
Lack of
affection
7.46 ± 5.76 5.81 ± 4.61 0.20 ± 0.60 0.88 ± 1.45 0.75 ± 1.38
5.11 ± 4.58 3.71 ± 3.74 0.18 ± 0.68 0.22 ± 0.68 0.93 ± 1.86
5464** 5207.5** 7138 5234.5** 7095
Table 7
Factor loading values of the 14-item version of the PBQ.
Factor 1 Factor 2 Factor 3 Factor 4
No. Item Impaired bonding Rejection and anger Anxiety about care Lack of affection
10 My baby irritates me. 0.817 0.038 −0.071 0.051
14 I feel angry with my baby. 0.689 0.210 −0.78 −0.015
12 My baby cries too much. 0.675 −0.019 0.208 −0.046
13 I feel trapped as a mother. 0.673 −0.020 −0.080 −0.018
7 My baby winds me up. 0.575 −0.274 0.198 −0.012
2 I wish that the old days
when I had no baby would come back.
0.501 0.084 −0.069 0.059
21 My baby annoys me. −0.083 0.999 0.123 −0.045
15 I resent my baby. 0.110 0.514 −0.106 0.113
20 I am afraid of my baby. −0.043 −0.057 0.731 0.022
19 My baby makes me feel anxious. 0.075 0.200 0.588 −0.027
8 I love my baby to bits. −0.071 0.004 0.099 0.918
9 I feel happy when my baby smiles or laughs. −0.053 −0.018 −0.024 0.657
4 I love to cuddle my baby. 0.203 −0.001 −0.009 0.458
16 My baby is the most beautiful in the world. 0.059 0.070 −0.073 0.454
Weighted least squares method and promax rotation.
When the factor loading value was above 0.35, it was expressed as bold.
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[35].
Conclusions
The results of this study demonstrated the reliability and validity of
the PBQ and the PBQ-14 with Japanese mothers 4 weeks after delivery.
Given the controversy surrounding different analyses and translations
of the PBQ, we hope that our ﬁndings will contribute signiﬁcantly to
the debate and will be of interest to those who perform research in
this ﬁeld.
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